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Background: We studied which elements of an emergency department geriatric assessment (EDGA) are
associated with a short-term mortality in hospitalized elderly medical patients.
Methods: This was a retrospective cohort study. Medical charts of all consecutive elderly (aged  75
years) patients who had undergone an EDGA and had been admitted to internal medicine departments of
a tertiary medical center between April 2010 and June 2011 were reviewed. The study group included
patients who died within 3 months, and the control group included patients who survived during this
time. A regression analysis was used to study which of the following elements of an EDGA were inde-
pendently associated with a 3-month mortality: caregiver support, independence in activities of daily
living, immobility, incontinence, cognitive decline, recurrent falls, and the number of medications.
Results: The ﬁnal cohort included 368 patients: 236 (64.1%) women; the mean age was 84.3 ± 5.3 years.
Overall, 61 (16.6%) patients died within 3 months. Dead patients were signiﬁcantly more dependent,
more immobile, and more incontinent compared with those who survived (p < 0.0001 for all). A
regression analysis showed that only immobility was independently associated with a 3-month mortality
(odds ratio 1.9; p ¼ 0.001). A 3-month cumulative survival was signiﬁcantly higher in ambulant patients
relative to cane/walker users, in cane/walker users relative to patients who needed assistance, and in
patients who needed assistance relative to totally immobile patients (p < 0.0001).
Conclusion: Immobility documented during an EDGA at the time of admission is associated with 3-
month mortality in hospitalized elderly medical patients.
Copyright © 2015, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Elderly patients are a growing population in emergency de-
partments (EDs) around the world. They have multiple complex
medical and social problems and consumemore time and resources
in the ED than any other age group. Elderly patients in the ED are
frequently hospitalized and their hospitalization times are longerﬁnancial interests related to
and Geriatrics D Department,
D thesis in Sackler School of
tric Emergency & Critical Care Meand associated with subsequent institutionalization, functional
decline, and death1.
Several approaches have been tested to improve ED care for
elderly patients. An emergency department geriatric assessment
(EDGA) is one approach, where a geriatric nurse or a geriatrician
examine elderly patients in the ED and evaluate fundamental as-
pects of their well-being. Recommendations for their primary
physician concerning possible interventions to improve their well-
being are written thereafter in case they are discharged from the
ED2.
In most studies on an EDGA, elderly patients are discharged
from the ED without subsequent hospitalization and their outcome
is improved by less subsequent institutionalization, slower func-
tional decline, and decreased mortality rates2. However, an EDGA
followed by hospitalization has been studied only few times and its
effect on the outcome is questionable: Miller et al3 reported no
improved outcome by less subsequent institutionalization anddicine. Published by Elsevier Taiwan LLC. All rights reserved.
R. Limor et al.212decreased mortality rates; Basic et al4 reported no improved
outcome by reducing the length of hospitalization and slowing
functional decline. Moreover, to the best of our knowledge, ele-
ments of an EDGA that are associated with a poor outcome in
hospitalized elderly patients have never been studied.
In this study of elderly patients undergoing an EDGA by a
qualiﬁed geriatrician followed by hospitalization in internal med-
icine departments, we have sought to investigate which elements
of an EDGA are associated with a short-term mortality.
2. Materials and methods
2.1. Study design
A retrospective cohort studywas conducted at SouraskyMedical
Center, a tertiary medical center in Tel-Aviv, Israel. The study was
approved by the local ethics committee.
2.2. EDGA
EDGA was based on the comprehensive geriatric assessment
(CGA)5. In CGA, a multidisciplinary team repeatedly evaluates an
elderly patient over a period of time for several fundamental as-
pects of well-being including caregiver support, independence in
activities of daily living, immobility, incontinence, cognitive
decline, recurrent falls, and the number of medications. These as-
pects of well-being were evaluated here also, but contrary to CGA,
an EDGA was performed only once by a single qualiﬁed
geriatrician2.
EDGA is performed routinely between 8:00 AM and 4:00 PM in
every elderly (aged  75 years) patient admitted to the ED of
SouraskyMedical Center for any cause and also found to suffer from
recurrent falls, cognitive decline, and decrease in activities of daily
living. Clinically unstable patients and ventilated patients do not
undergo an EDGA.
2.3. Inclusion and exclusion criteria
We included all consecutive elderly patients who underwent an
EDGA between April 2010 and June 2011 in the ED of Sourasky
Medical Center and also had been admitted thereafter to the in-
ternal medicine departments of Sourasky Medical Center. All
elderly patients who underwent an EDGA but were discharged
from the ED or were admitted to other departments of Sourasky
Medical Center were excluded.
2.4. Measurements
Measurements extracted from the medical charts included de-
mographics, chronic comorbidities, caregiver support, indepen-
dence in daily living, immobility, incontinence, cognitive decline,
recurrent falls, the number of medications upon admission, and 3-
month mortality rates. Caregiver support was divided dichoto-
mously. Independence in daily living was divided into three cate-
gories, namely, independent, slightly dependent, or fully
dependent. Immobility was divided into the following four cate-
gories: ambulant, uses a cane/walker, needs assistance, or totally
immobile6. Fecal incontinence, urine incontinence, or both were
divided into three categories as follows: yes, no, or partial. A
“cognitive decline” was deﬁned as a known dementia or a patho-
logical mini-cog test7. Recurrent falls were deﬁned as two or more
falls in the previous 6 months8. Data concerning mortality were
extracted from the Israeli General Register Ofﬁce database. The
study group included patients who died within 3 months ofhospital admission and the control group included patients who
survived during this time.
2.5. Statistical analysis
Continuous variables were expressed as mean ± standard de-
viation, median, and interquartile range (IQR). The Student t test
was used to compare between the mean values of continuous
variables with parametric distributions. The ManneWhitney test
was used to compare between the mean values of continuous
variables with nonparametric distributions. Fisher's exact test was
used to compare between the incidence/prevalence rates of cate-
gorical variables. A binary regression analysis was used to study
which of the following elements of an EDGA were independently
associated with 3-month mortality: caregiver support, indepen-
dence in daily living, immobility, incontinence, cognitive decline,
recurrent falls, and the number of medications. KaplaneMeier
curveswere used to present the 3-month cumulative survival. Two-
tailed p < 0.05 was considered statistically signiﬁcant. SPSS (version
17; SPSS Inc., Chicago, IL, USA) statistical software was used in all
statistical analyses.
3. Results
Overall, 833 elderly patients underwent an EDGA during the
study period. The study included all consecutive elderly patients
who also had been admitted thereafter to internal medicine de-
partments (n ¼ 384, 46.1%). Elderly patients who underwent an
EDGA but were discharged from the ED (n ¼ 333, 39.9%) or were
admitted to other departments (n ¼ 116, 13.9%) were excluded. We
also excluded 16 (4.2%) other elderly patients with missing data.
The ﬁnal cohort included 368 patients: 236 (64.1%) women and
132 (35.9%) men. The mean age was 84.3 ± 5.3 years (median: 84
years; IQR: 80e87 years). The three most common chronic
comorbidities were hypertension, hyperlipidemia, and diabetes
mellitus (Table 1). Most patients needed caregiver support, were
slightly or fully dependent, were ambulant or used a cane/walker,
had no incontinence, had a cognitive decline, and had no recurrent
falls (Table 2). The study group included 61 (16.6%) patients who
died within 3 months of hospital admission and the control group
included 307 (83.4%) patients who survived during this time.
Patients who died within 3months were signiﬁcantly older than
those who survived. There were no signiﬁcant differences between
the groups in terms of chronic comorbidities' prevalence (Table 1).
Patients who died within 3 months were signiﬁcantly more
dependent, more immobile, and more incontinent compared with
those who survived (Table 2).
A binary regression analysis showed that together with age,
among all elements of an EDGA, only immobility was indepen-
dently associated with 3-month mortality (Table 3). Moreover, a 3-
month cumulative survival was signiﬁcantly higher in ambulant
patients relative to cane/walker users, in cane/walker users relative
to patients who needed assistance, and in patients who needed
assistance relative to totally immobile patients (Figure 1).
4. Discussion
In-hospital mortality in elderly medical patients ranges be-
tween 1% and 24% around the world9e12. Only a few studies on the
association between preadmission immobility and in-hospital
mortality in elderly medical patients have been carried out: Silva
et al10 studied in-hospital mortality in 856 medical elderly patients
admitted to a geriatric care unit; the in-hospital mortality rate in
their study was 16.4% and it was associated with immobility;
Leshem-Rubinow et al11 studied in-hospital mortality in 259
Table 1
Demographics and chronic comorbidities.
Total
(n ¼ 368)
Dead
(n ¼ 61)
Alive
(n ¼ 307)
Odds ratio
(95% CI)
p
Age (y), mean ± SD 84.3 ± 5.3 85.9 ± 6.1 83.9 ± 5.1 NA 0.009
Women 236 (64.1) 36 (59.0) 200 (65.1) 0.7 (0.4e1.3) 0.383
Hypertension 284 (77.2) 45 (73.8) 239 (77.9) 0.8 (0.4e1.5) 0.506
Hyperlipidemia 179 (48.6) 26 (42.6) 153 (49.8) 0.7 (0.4e1.3) 0.328
Diabetes mellitus type 2 127 (34.5) 21 (34.4) 106 (34.5) 0.9 (0.5e1.7) 0.999
Ischemic heart disease 107 (29.1) 20 (32.8) 87 (28.3) 1.2 (0.6e2.2) 0.537
Osteoporosis 96 (26.1) 14 (22.9) 82 (26.7) 0.8 (0.4e1.5) 0.633
Atrial ﬁbrillation 93 (25.3) 18 (29.5) 75 (24.4) 1.2 (0.7e2.3) 0.422
Chronic renal failure 81 (22.0) 17 (27.9) 64 (20.8) 1.4 (0.7e2.7) 0.238
Poststroke 73 (19.8) 17 (27.9) 60 (19.5) 1.1 (0.5e2.1) 0.728
Depression 73 (19.8) 12 (19.7) 61 (19.9) 0.9 (0.4e1.9) 0.999
Congestive heart failure 70 (19.0) 12 (19.7) 58 (18.9) 1.0 (0.5e2.1) 0.860
Active malignancy 67 (18.2) 15 (24.6) 52 (16.9) 1.5 (0.8e3.0) 0.202
Hypothyroidism 55 (14.9) 7 (11.5) 48 (15.6) 0.6 (0.3e1.6) 0.555
Obesity 34 (9.2) 3 (4.9) 31 (10.1) 0.4 (0.1e1.5) 0.330
Chronic lung disease 34 (9.2) 3 (4.9) 31 (10.1) 0.4 (0.1e1.5) 0.330
Parkinson's disease 26 (7.1) 6 (9.8) 20 (6.5) 1.5 (0.6e4.0) 0.409
Peripheral vascular disease 17 (4.6) 2 (3.3) 15 (4.9) 0.6 (0.1e2.9) 0.749
Cirrhosis 6 (1.6) 1 (1.6) 5 (1.6) 1.0 (0.1e8.7) 0.999
Data are presented as n (%) unless otherwise indicated.
The bold numbers represent signiﬁcant results.
CI ¼ conﬁdence interval; NA ¼ not applicable; SD ¼ standard deviation.
Table 2
Elements of the emergency department geriatric assessment.
Total
(n ¼ 368)
Dead
(n ¼ 61)
Alive
(n ¼ 307)
Odds ratio
(95% CI)
p
Caregivers support 322 (87.5) 57 (93.4) 265 (86.3) 2.2 (0.7e6.5) 0.142
Independence in daily living
Independent 90 (24.5) 7 (11.5) 83 (27.0) 0.3 (0.1e0.8) 0.009
Slightly dependent 128 (34.8) 15 (24.6) 113 (36.8) 0.5 (0.2e1.0) 0.078
Fully dependent 150 (40.8) 39 (63.9) 111 (36.2) 3.1 (1.7e5.5) <0.0001
Immobility
Ambulant 116 (31.5) 8 (13.1) 108 (35.2) 0.2 (0.1e0.6) <0.0001
Uses a cane/walker 164 (44.6) 24 (39.3) 140 (45.6) 0.7 (0.4e1.3) 0.400
Needs assistance 32 (8.7) 7 (11.5) 25 (8.1) 1.4 (0.6e3.5) 0.453
Totally immobile 56 (15.2) 22 (36.1) 34 (11.1) 4.5 (2.4e8.5) <0.0001
Incontinence
Yes 50 (13.6) 21 (34.4) 29 (9.4) 5.0 (2.6e9.6) <0.0001
No 235 (63.9) 29 (47.5) 206 (67.1) 0.4 (0.2e0.7) 0.005
Partial 83 (22.6) 11 (18.0) 72 (23.5) 0.7 (0.3e1.4) 0.405
Cognitive decline 174 (80.2) 34 (55.7) 140 (45.6) 1.0 (0.4e2.4) 0.999
Recurrent falls 83 (22.6) 10 (16.4) 73 (23.8) 0.6 (0.3e1.3) 0.243
Medications, mean ± SD 7.0 ± 3.8 6.5 ± 3.7 7.1 ± 3.8 NA 0.260
Data are presented as n (%) unless otherwise indicated.
The bold numbers represent signiﬁcant results.
CI ¼ conﬁdence interval; NA ¼ not applicable: SD ¼ standard deviation.
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ment; the in-hospital mortality rate in their studywas 3.9% and this
was associated with immobility as reﬂected by low admissionTable 3
A binary regression analysis showing which elements of the emergency department
geriatric assessment were independently associated with 3-month mortality.
Wald Odds ratio 95% conﬁdence interval p
Lower Upper
Age 4.0 1.1 1.0 1.1 0.045
Caregivers support 2.0 0.5 0.2 1.4 0.155
Independence in
daily living
0.1 1.1 0.6 1.9 0.765
Immobility 10.3 1.9 1.3 2.7 0.001
Incontinence 0.3 0.9 0.6 1.3 0.562
Cognitive decline 0.7 0.8 0.4 1.5 0.405
Recurrent falls 1.7 1.7 0.8 3.5 0.197
Medications 0.6 0.9 0.9 1.1 0.447
The bold numbers represent signiﬁcant results.Norton scale scores; Brown et al12 studied in-hospital mortality in
498 elderly medical patients and it ranged between 24% in
immobile patients and 1% in mobile patients. Our study is consis-
tent with the aforementioned studies except for two differences: 3-
month mortality has been studied instead of in-hospital mortality,
and immobility has been assessed by a qualiﬁed geriatrician as part
of an EDGA before admission to internal medicine departments. We
have shown that immobility documented during an EDGA has been
independently associated with 3-month mortality.
Conroy et al13 reviewed ﬁve randomized controlled trials (RCTs)
concerning CGA in frail elderly patients discharged from the ED,
and concluded that there was no clear evidence of beneﬁt for CGA
interventions in elderly patients with regard to mortality, read-
missions, subsequent institutionalization, functional ability, quality
of life, or cognition. Data concerning an EDGA followed by hospi-
talization are even more scarcedit has been studied only two
times3,4, to the best of our knowledge. The methodology of EDGA
studies is inconsistent, and therefore, its outcomes are a subject of
Figure 1. A 3-month cumulative survival by levels of immobility. A ¼ ambulant;
B ¼ uses a cane/walker; C ¼ needs assistance; D ¼ completely immobile.
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geriatric nurse and in others by a qualiﬁed geriatrician; in some
studies, elderly patients are sent home following an EDGA and in
others they are hospitalized; in some studies, short-term outcomes
are presented and in others long-term outcomes2. However, which
elements of an EDGA are associated with a poor outcome have
never been studied until now. This retrospective cohort study may
pave the way to high-quality RCTs concerning interventions that
may decrease short-term mortality in hospitalized elderly medical
patients.We believe that following an EDGA, intervention to reduce
a short-term mortality should focus on improving mobility in this
population.
The main limitation of the study is a selection bias: an EDGA has
been performed in elderly medical patients with recurrent falls,
cognitive decline, and a decrease in activities of daily living; other
elderly patients have been left out. To overcome this limitation, as
many elderly patients as possible have been included in the anal-
ysis, and accordingly, this is one of the largest studies in this pop-
ulation. Another limitation is the retrospective nature of the study;
exercise in hospitalized elderly medical patients decreases insti-
tutionalization14; we believe that following an EDGA, morehospitalized elderly medical patients may be deﬁned as “needs
assistance” or “immobile,” and accordingly, may undergo physical
therapy aimed at improving mobility. Finally, this study has had
only one “hard” short-term outcome, that is, mortality within 3
months; future interventional RCTs should also include more out-
comes such as hospitalization length, immobility upon discharge,
subsequent institutionalization, readmissions, and 1-year or longer
mortality rates.
In conclusion, in this retrospective cohort study of elderly pa-
tients undergoing an EDGA followed by hospitalization in internal
medicine departments, immobility documented during an EDGA at
the time of admission has been independently associated with a 3-
month mortality.References
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